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Modified centrifugal fan wheel 

Reference cited 

1. US patent No: 2003/01 43070A1 

Field of the invention 

The present invention is related to a modified centrifugal fan wheel. More 
particularly, by a closed part and a perforation, during operation of the fan 
wheel, noise is reduced and the current value is lowered. Meanwhile, the 
power consumption for operation of the fan wheel is reduced and working 
performance is also improved. 

Background of the invention 

The structure of conventional fan wheel is shown in Fig. 9. The fan wheel 
has a hollow hub 4. A connecting part 41 is arranged in the bottom of the 
hollow hub 4, having a side extend to at least one blade 42. At least one 
perforation 43 is disposed between the hollow hub 4 and the blade 42 on the 
surface of the connecting part 41 . Thus, a fan wheel is formed. 

Although the fan wheel mentioned above can be fabricated in a fan case 
(not shown) in order to guide airflow, however, since both the top side of the 
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hollow hub 4 and joint portion between the bottom side of the hollow hub 4 and 
the connecting part 41 are in a foursquare shape, when airflow blows from the 
top side of the hollow hub 4 toward the blades 42, no guiding structure is 
provided from the structure of the fan wheel. Therefore, the airflow entering 
into the top side of the hollow hub 4 will generate turbulence (as shown in Fig. 
10), resulting in difficulty in outputting the air. Thus, it results in more power 
consumption and further worsens the performance. Since at least one 
perforation 43 is disposed on the surface of the connecting part 41 between 
the hollow hub 4 and blades 42, when airflow enters from the top side of the 
hollow hub 4 and blows toward the blades 42, in addition to the generated 
turbulence which results in airflow reduction, some part of airflow will blow out 
from the perforation 43 without being guided to the blades 42. Furthermore, 
airflow will generate considerable operation noise due to the perforation 43. 

Furthermore, another prior art in the U.S. Patent No. 2003/01 43070A1 
comprises: 

a first set of blades composed of a plurality of blades; 
a second set of blades composed of a plurality of blades; and 
a plurality of sliding portion, respectively connecting to each blades 
between said first set of blades and said second set of blades. 
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Although in the above U.S. Patent, the sliding portion between the first set 
of blades and the second set of blades is used to guide airflow, since it merely 
adds one sliding portion in the blades without reforming the whole guiding 
structure of the fan wheel, the guiding efficacy of the sliding portion is restricted 
and is insufficient to meet user's needs. 

Summary of the invention 

The main objective of the present invention is that by a closed part and a 
perforation, during operation of the fan wheel, the noise can be reduced and 
the current value will be lowered. 

Another objective of the present invention is to reduce the power 
consumption during operation of the fan wheel, so as to further improve the 
working performance of the fan wheel. 

To achieve the above objectives, the present invention provides a 
modified centrifugal fan wheel having a hollow hub. The hollow hub has a 
hollow portion. A hollow hub axis is disposed at the center of the hollow portion 
of the hollow hub. Along a top side surface of the hollow hub is a curved 
guiding inlet part and along a bottom side surface of the hollow hub is a curved 
surface with a smooth fillet extending to a closed part; and 
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a set of blades, arranging around an outer part of the hollow hub, having 
an up ring and a down ring. An inner part of the down ring is connected to the 
closed part of the hollow hub. Blades are disposed between the up ring and 
the down ring. Wind holes are disposed equidistantly between each of the 
blades and equidistant perforations are arranged on the surface of the down 
ring, connecting to the wind holes between each of the blades. By the closed 
part and the perforation of the fan wheel, low noise and low current are 
provided. Meanwhile, power consumption is reduced and working 
performance of the fan wheel is also improved. 

Brief description of the drawings 

The present invention will be better understood from the following 
detailed description of preferred embodiments of the invention, taken in 
conjunction with the accompanying drawings, in which 

Fig. 1 is a diagram showing an outward appearance of the present invention; 
Fig. 2 is a diagram showing an outward appearance of the present invention 
viewing from a different angle; 

Fig. 3 is a cross-section diagram of the present invention; 

Fig. 4 is a diagram showing an outward appearance of the present invention 
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fabricated in a case; 

Fig. 5 is a separation diagram showing an outward appearance of the present 
invention fabricated in a case; 

Fig. 6 is a cross-section diagram showing a view in operation configuration of 
the present invention; 

Fig. 7 is a P-Q chart of the present invention and the prior art; 

Fig. 8 is a noise value (db) comparison chart of the present invention and the 

prior art; 

Fig. 9 is a diagram showing an outward appearance of the prior art; and 
Fig. 10 is a cross-section diagram in operation configuration of the prior art. 

Detail description of the invention 

The following descriptions of the preferred embodiments are provided to 
understand the features and the structures of the present invention. 

Fig. 1, Fig. 2, and Fig. 3 are respectively a diagram showing an outward 
appearance of the present invention, a diagram showing an outward 
appearance of the present invention viewing from a different angle, and a 
cross-section diagram of the present invention. As shown in the diagrams, the 
present invention provides a modified centrifugal fan wheel, comprising a 
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hollow hub 1 having a closed part 16 and a set of blades 2 having perforations 
24. By the closed part 16 and the perforation 24, low noise and low current are 
provided. Meanwhile, power consumption is reduced and working 
performance of the fan wheel is also improved. 

The hollow hub 1 mention above has a hollow portion 11. A hollow hub 
axis 12 is disposed at the center of the hollow portion 11 of the hollow hub 1. 
Ribs 13 are disposed at the hollow portion 11 of the hollow hub 1 close to the 
hollow hub axis 12 for strengthening the structure of the hollow hub 1 . Along a 
top side surface of the hollow hub 1 is a curved guiding inlet part 14 and along 
a bottom side surface of the hollow hub 1 is a curved surface 15 with a smooth 
fillet extending to the closed part 16. 

The set of blades 2 is arranged around an outer part of the hollow hub 1, 
having an up ring 21 and a down ring 22. An inner part of the down ring 22 is 
connected to the closed part 1 6 of the hollow hub 1 . A plurality of blades 23 are 
disposed between the up ring 21 and the down ring 22. Wind holes 231 are 
disposed equidistantly between each of the blades 23 and equidistant 
perforations 24 are arranged on the surface of the down ring 22, connecting to 
the wind holes 231 between each of the blades 23. Therefore, the present 
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invention provides a novel modified centrifugal fan wheel. 

Fig. 4, Fig. 5 t Fig. 6, Fig. 7, and Fig. 8 are respectively a diagram showing 
an outward appearance of the present invention fabricated in a case, a 
separation diagram showing an outward appearance of the present invention 
fabricated in a case, a cross-section diagram showing a view in operation 
configuration of the present invention, a P-Q chart of the present invention and 
the prior art, and a noise value (db) comparison chart of the present invention 
and the prior art. As shown in the diagrams, during operation, the fan wheel of 
the present invention is fabricated in a case 3 having a top cover 31 and a 
bottom cover 32. An outlet 36 is disposed at one end of the case 3. An inlet 311 
is disposed on the surface of the top cover 31 and a bearing 321 is disposed 
on the bottom cover 32. A circuit board 33 is also disposed on the bottom cover 
32 for providing and regulating required power. A magnetic means 34 is 
disposed in the hollow portion 11 of the hollow hub 1 and a coil winding set 35 
is disposed outside the bearing 321 of the bottom cover 32. The hollow hub 
axis 12 of the hollow hub 1 is disposed the bearing 321 of the bottom cover 32. 
The coil winding set 35 is disposed in the magnetic means 34 of the hollow hub 
1 . Therefore, the structure of the fan wheel is corresponding to the inlet 311 on 
the surface of the top cover 31 . 

7 



From: Fax To: Bruce Travel! 



Date: 20030/21 Time: T*F 05:41:24 



Page 8 of 1 1 



During operation, the airflow enters from the inlet 311 on the surface of the 
top cover 31 of the case 3. After entering, the airflow is guided by the curved 
guiding inlet part 14 on the top side of the hollow hub 1, so that airflow will be 
guided to blow toward the bottom of the hollow hub 1. When airflow is guided 
to the bottom of the hollow hub 1 , by means of the curved surface 15 arranged 
on the bottom side of the hollow hub 1, airflow is guided to the closed part 16 
along the side of the curved surface 15, and therefore airflow will blow through 
the closed part 16 toward the wind hole 231 between the up ring 21 and the 
down ring 22 of the set of blades 2. By the perforation 24 on the surface of the 
down ring 22, more airflow will be outputted. Moreover, by the plurality of 
blades 23 between the up ring 21 and the down ring 22, airflow is guided out 
from the outlet 36 in one end of the case 3. Accordingly, from the P-Q chart, 
the fan wheel of the present invention has better performance than prior art. 
Fig. 7 shows a P-Q chart of the present invention and the prior art. The 
reduced power consumption during operation and the increased working 
performance adopt the data measured by the ASHRAE standard 51-1985 fan 
test equipment manufactured by Engineering Laboratory Design INC. From 
the measured P-Q chart, the present invention can increase airflow by the 
arrangement of the curved guiding inlet part 14, the curved surface 15, the 
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closed part 16, and the perforation 24. Therefore, from the P-Q chart, the fan 
wheel of the present invention has better performance than prior art. 
Furthermore, a noise test between the present invention and the prior art is 
performed in a semi anechoic room (with five wall closed by noise separation 
cotton, no noise separation cotton on the ground, ground noise is 10-17db). 
The environment of the room conforms to the standard ISO 3745 appendix A 
and the measuring method conforms to the standard ISO 7779. The measured 
data is shown in Fig. 8. From the above two tests, it is clear that the present 
invention, by the arrangement of the curved guiding inlet part 14, the curved 
surface 15, the closed part 16, and the perforation 24, truly can achieve the 
objective of reducing the noise, lowering the current value during operation 
and meanwhile reducing the power consumption and increasing the working 
performance. 

The description mention above is only a preferred embodiment of the 
present invention, which is not a limitation to the scope of the claimed invention. 
Therefore, any modification and variation in according with the claims and the 
specification of the present invention shall be covered within the scope of the 
present invention. 



